Two experiments were conducted with second-parity sows fed either 5 or 50% alfalfa meal diets (Exp. 1) or 5, 50 or 95% alfalfa meal diets (Exp. 2) beginning 30 d after breeding and continuing through lactation, 21 d postpartum. Diets in both experiments were calculated to be equal in crude protein, but different in metabolizable energy content. Feed intake was restricted to 2 kg/d during gestation and ad libltum during lactation. Sows were tethered in metabolism crates 45 d after breeding. Total feces were collected during two 5-d collection periods, 60 and 100 d after breeding. Digestibilities of dry matter, fiber components (neutral detergent fiber, acid detergent fiber, hemicellulose and cellulose), protein and energy were determined in both experiments for all diets and periods of gestation. In both experiments, there was a reduction (P<.05) in digestibility of dry matter, fiber components, protein and energy with increasing fiber levels for both periods of gestation. In Exp. 1, the decrease in digestibility of dry matter, neutral detergent fiber, acid detergent fiber, cellulose and energy was greater at 100 d gestation than at 60 d in sows fed 50% alfalfa. In Exp. 2, 50 and 95% dietary alfalfa reduced 60-d digestibilities of dry matter, all fiber constituents, energy and protein; these digestibilities were further reduced (P<.05) at 100 d of gestation. In Exp. 1, weight gains of sows fed 5 and 50% alfalfa diets from breeding to 109 d gestation, were 42 and 18 kg/sow (5>50% level, P<.05). In Exp. 2, the gains for sows fed 5, 50 and 95% alfalfa meal through 109 d gestation were 31, 14 and -2 kg/sow, respectively, (5, >50>95% level, P<.05). Weight changes of sows during lactation were not affected by diet in either experiment. Live pigs farrowed and weaned per sow and average birth weights were not significantly affected by dietary treatment. Alfalfa at levels of 50 and 95% of the diet reduced digestibility of dry matter, fiber constituents, energy and protein and this reduction is greatest during the later stages of gestation (after 100 d). This reduction in nutrient utilization reduced gestation weight gains, but did not affect number of pigs farrowed and tended (P<.08) to reduce their birth weights. Only the highest level of alfalfa fed (95%) during gestation and lactation reduced pig weaning weight.
Introduction
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Received December 3, 1984 . Accepted May 6, 1985 diet and plane of nutrition (Forbes and Hamilton, 1952; Teague and Hanson, 1954; Keys et al., 1970; FarreU, 1973; Keys and DeBarthe, 1974a,b; Kass et al., 1980b) . Most, if not all, fiber digestion occurs in the cecum and large intestine of swine and is a microbial fermentation process. Volatile fatty acids produced by fermentation provide from 5 to 28% of the energy requirements for growing pigs (Friend et al., 1963; Farrell and Johnson, 1972; lmoto and Namioka, 1978a,b; Kass et al., 1980a) . Most reports on fiber in sow diets deal with the effects of fiber sources such as alfalfa meal and hay or other forages on reproductive performance traits. These reports indicate little or no adverse effects from forages on sow performances (Cunha et al., 1944; Teague, 1955; Seerly and Wahlstrom, 1965; Danielson 595 JOURNAL OF ANIMAL SCIENCE, Vol. 61, No. 3, 1985 and Noonan, 1975; Pollmann et al., 1979 Pollmann et al., , 1981 Kornegay, 1981) .
In experiments dealing with digestibility of fiber components and other nutrients in sows fed high-fiber diets, Pollmann et al. (1979) have reported that as fiber content of sow diets increased, fiber, energy and nitrogen digestibilities decreased. Kornegay (1981) reported that increasing dietary fiber with soybean hulls decreased digestibility coefficients for dry matter, energy and crude protein, but increased digestibility of neutral detergent fiber (NDF), acid detergent fiber (ADF), cellulose (CE) and lignin. More recently, Nuzback et al. (1984) found that decreasing particle size of alfalfa hay increased utilization by gestating sows and that pelleting did not influence digestibility of alfalfa over and above the effects of particle size.
The experiments reported herein were designed to : (1) determine the effect of dietary fiber level, from alfalfa meal, on digestibility of dry matter and fiber components at two stages of gestation, not previously studied, 60 and 100 d; (2) determine the effects of fiber level on sow weight gains during gestation and lactation and (3) determine the effects of fiber level during gestation and lactation on reproductive performance traits.
Experimental Procedures
These experimer~ts were conducted with 42 second-parity, crossbred sows bred to Landrace boars. In the first experiment, nine sows were randomly assigned at breeding to each of two dietary treatment groups. In the second experiment, eight sows were assigned to each of three dietary treatments. Composition of the pelleted diets is shown in table 1. The 5% alfalfa diet was fed daily to all sows at a level of 2 kg/sow for the first 30 d of each gestation. At 30 d, sows were assigned to experimental diets and fed these diets through gestation and lactation. Sows were penned, by experimental treatment, in open-front, concrete-floored shelters equipped with autmoatic watering devices. Sows were fed daily in individual stalls.
At 45 d of gestation all sows were moved from the outdoor shelters into a temperaturecontrolled facility (19 to 21 C), tethered in metabolism crates and provided with 14 h of aAll sows fed the 5% alfalfa diet from the day of breeding until d 30 of gestation. In trial 1, sows were fed either 5 or 50% alfalfa meal diets (n = nine/treatment) from d 30 of gestation through d 21 postpartum. In trial 2, sows were fed 5, 50 or 95% alfalfa meal formulations (n = eight/treatment) from d 30 of gestation through d 21 postpartum. All diets were pelleted. bAlfalfa meal obtained from Ohio Blenders Inc., Toledo, OH, was field chopped, dried in rotating drum dryers, pelleted and reground before shipping to feed mills.
CSupplied .1 mg Se/kg of complete diet. dsupplied the following per kg complete diet: vitamin A, 4,400 IU; vitamin D, 880" IU; riboflavin, 8.8 rag; pantothenic acid, 17.6 mg; niacin, 30.8 rag; vitamin Bin, 44 ~g; choline, 220 rag; vitamin E, 11 IU.
eSupplied the following elements in ppm: Mn, 100; Fe, 100; Cu, 10; Co, 1 ; 1, 3 ; Zn, 100. artificial light. Sows were fed 2 kg of feed.sow-l.d -1 and water was supplied ad libitum. Feed refusal throughout gestation was so small that it was assumed that all sows consumed the same amount of feed. The first fecal collection was at 60 d of gestation and total feces were collected over a period of 5 d. To facilitate separation of feces and urine, a Foley catheter (size 20, 15 cm 3) was inserted into the bladder of all sows. Urine was collected in 20-liter plastic containers to which 10 ml concentrated HC1 had been added. After the first collection, sows remained in metabolism crates until the second collection period at 100 d of gestation. During both collection periods, total daily feces were weighed, mixed and a 10% aliquot was dried at 100 C in a forced-draft oven. Feed samples were collected at the beginning and end of the collection period and dried in the same manner as the feces samples. Dried feed and feces were ground through a 20-mesh screen before analysis. Neutral detergent fiber, ADF, permanganate lignin, hemicellulose (HE) and CE in feed and feces samples were determined according to the procedures described by Goering and Van Soest (1970) . Dry matter (DM) and nitrogen (N) determinations were conducted as described for At 109 d, gestating sows were removed from the metabolism stalls and put in farrowing crates. After farrowing, sows and pigs were weighed within 24 h postpartum and again at weaning at 21 d. Sows were fed experimental diets ad libitum during the lactation period. Feed intake was not measured during lactation.
Data were analyzed as a split-plot design using the General Linear Models routine of the Statistical Analysis System (Barr et al., 1976) . Individual treatment means were compared and contrasted using Duncan's Multiple Range Test.
Results and Discussion
Composition of the three diets used in the two experiments is shown in table 2. All diets were calculated to contain approximately the same amount of crude protein but no attempt was made to equalize dietary metabolizable energy (ME). Fifty and 95% alfalfa additions increased dietary fiber and fiber constituents, i.e., 95% alfalfa diet contained 23% CE and 47% NDF. Digestibilities of fiber components in these trials are in general agreement with those results reported by Pollmann et al. (1979) . Their report stated that fiber constituent digestibilities (NDF, ADF, HE and CE) decreased with increasing levels of dietary fiber intake. The values reported in our experiments for fiber components and energy at 60 d gestation in sows fed 50% alfalfa are also comparable with those reported by Nuzback et al. (1984) for sows at 90 d gestation fed 50% alfalfa. Our results add to those of Pollmann et al. (1979) and Nuzback et al. (1984) and show a decrease in DM, fiber component, energy and protein digestibility at 100 d compared with digestibilities at 60 d in sows fed 50 and 95% alfalfa diets. It appears, based on our experiments and those of Pollmann et al. (1979) and Nuzback et al. (1984) , that sows adapt to high-fiber diets and digestibility of fiber constituents remains fairly constant between 25 and 80 d of gestation. Later in the gestation period (100 d in our experiments) digestibility of fiber decreases.
At this time it is only possible to speculate on the cause of the reduced digestibility of fiber in sows at 100 d of gestation, but circumstantial evidence suggests that increased rate of feed passage in latter stages of pregnancy could result in decreased nutrient digestibility. Graham and Williams (1962) have reported that rate of feed passage does increase in late pregnancy in ewes. They attributed this increase in rate of passage to increased uterine bulk and reduced intestinal volume. Uterine bulk in sows doubles from 80 to 100 d in gestation if the results of Book and Bustad (1974) are used to calculate the increase in conceptus size during this 20-d period. Because rate of feed passage is increased by dietary fiber (DeBarthe and Kane, 1980; Kass et al., 1980b) , it is possible to speculate that further increases in rate of passage may occur during late pregnancy as a result of an increase in fetal volume.
The effects of dietary treatments on sow weight during gestation and lactation for both experiments are presented in tables 5 and 6. In Exp. 1 (table 5) , 24-h postpartum weight, 21-d postpartum weight, gestation weight gain and gestation weight change were decreased (P<.05) in sows fed 50% alfalfa diets. Sows fed 50% alfalfa gained less during gestation and lost the same amount of weight during the 21-d lactation period as did sows fed 5% alfalfa diets.
Similar effects were observed in Exp. 2 (table  6) for sows fed 50% alfalfa, but additional alfalfa (95%) resulted in further reduction (P<.05) in all variables measured, except lactation weight loss. In this experiment, sows fed 95% alfalfa lost an average of 37 kg from breeding through d 21 of lactation as compared with a 5-kg loss in sows fed 5% alfalfa. Sow performance on 50 and 95% alfalfa is not unlike that reported by Danielson and Noonan (1975) and Pollmann et al. (1979 Pollmann et al. ( , 1981 . Gestation weight gain was reduced by both 50 and 95% alfalfa, but lactation weight change was not different between dietary treatments. The earlier studies did not continue high-fiber feeding through lactation, as was the case in our experiments, and it is evident that both 50 and 95% alfalfa diets should not be fed during this period. Sows fed 50% alfalfa lost as much as 21 kg from their breeding weight and sows fed 95% alfalfa lost 37 kg from their initial (174 kg) breeding weight. Sows can be maintained on 95% alfalfa diets through at least three parities when fed a conventional cornsoybean diet during a 42-d lactation period (Danielson and Noonan, 1975) .
Reproductive performance as measured by total pigs farrowed, number of live pigs farrowed, number of pigs weaned, live birth weight and weaning weight for the two experiments is shown in tables 7 and 8. There was no effect of diet on reproductive performance traits of sows in Exp. 1 (table 7) . In Exp. 2 (table 8), the number of pigs weaned and weaning weights were lower (P<.01) in litters from sows fed 95% alfalfa as compared with those sows fed 5 and 50% alfalfa. There is also a substantial difference, about 200 g, between the live birth weights of pigs from sows fed 5 and 50% alfalfa and those fed 95% alfalfa (P<.08).
Sows in these experiments utilized 50 and 95% alfalfa diets during gestation without adversely affecting reproductive performance. However, both these levels of alfalfa did not support lactation and resulted in a reduction in weaning weight of pigs and the severe weight loss in sows. Finally, the reduction in fiber Item d5 and 50% alfalfa>95% alfalfa (P<.O1).
constituent digestibility, is well as decreases in energy and protein utilization before parturi 7 tion, suggested that problems with undernutrition, particularly with respect to energy, could occur during late gestation in sows fed high-fiber diets.
